Population outbreaks of the corallivorous crown-of-thorns starfish (COTS), Acanthaster 'planci' L., are considered among the most important biological disturbances of tropical coral reefs. A local COTS outbreak, a "primary outbreak", can lead to so-called "secondary outbreaks" in adjacent coral reefs due to increased larval release and subsequent dispersion. Previous analyses have shown that in the Pacific Ocean, this dispersion may be geographically restricted to certain regions. Guam, an island in the western Pacific region, suffered from several COTS outbreaks in the last 50 years, and in this study we test whether Guam is genetically connected with surrounding regions as a consequence of secondary outbreaks. We used microsatellites to measure gene flow and genetic structure among 14 localities in the Pacific Ocean. Our results show substantial genetic structure between geographical regions. There was, however, a lack of significant genetic differentiation between localities separated by large geographic distances (e.g. 
all of them showing internal phylogeographic structure, and one of which is largely restricted to 68! the Pacific (Vogler et al. 2012; Vogler et al. 2013) . Since formal description of these species is 69! still pending, we here refer to the Pacific species as Acanthaster 'planci'.
70!
COTS predatory behaviour has led to strong changes in the community structure of affected 71! coral reefs (e.g., De'ath et al. 2012) , promoting algal colonization, affecting fish population 72! dynamics, and in numerous cases, causing the complete annihilation of entire populations of 73! corals and the destruction of entire coral reefs (Kayal et al. 2012; Timmers et al. 2012) . Massive area, referred to as "outbreaks" (Brodie et al. 2005; Kayal et al. 2012 ).
81!
Although frequently studied, the origin, development and causes of COTS outbreaks remain (e.g., sea surface temperature or rainfall; Black et al. 1995; Brodie et al. 2005; Glynn 1985; Houk 93! et al. 2007; Timmers et al. 2012) have been postulated to increase larval survival and enhance 94! COTS outbreaks. Once a local outbreak (the "primary outbreak") is ongoing, the increase in 95! larval production and migration from this primary source can lead to so called "secondary 
139!

Materials and Methods
140!
Sampling
141!
Guam is the largest and most southern island of the Marianas archipelago. It is located in the islands. The AMOVA analysis was also done by grouping islands in geographical regions.
210!
Population pairwise Fst values were estimated and significance was assessed using 20,000
211! permutations and Bonferroni correction.
212!
The estimation of the number of distinct populations and the assignment of individual samples to of the sampled localities, these three loci were not included in subsequent analyses.
234!
The remaining markers showed HWE, with punctual deviations in some populations (i.e. a total number of alleles ranging between 9 and 18, with 2 to 14 alleles per locus per locality.
245!
The average number of alleles across the 10 loci ranged between 3.1 in Johnston Atoll (N=9) and 
256!
Genetic structure
257!
The range of pairwise Fst values obtained ranged from 0.000 to 0.480 (Table 2 ). In general, the significantly different from all other localities.
263!
Considering the first group of localities, it is important to note that all the localities around increase in the percentage of variance explained by the groups (18%).
281!
Population structure
282!
The Bayesian clustering analysis with STRUCTURE and the estimation of ΔK (Evanno et al.
283!
2005) indicated the existence of two peaks in the most likely number of ancestral gene pools.
284!
The highest value of ΔK was obtained for K = 2. A second peak was observed at K = 4. This last blue and red colours in the bar plot with K = 4, and blue, red and yellow in the plot with K = 5).
296!
In the second group, the change in the number of predicted populations from 2 to 5 revealed the this axis was low (6.4% of the variance).
319!
Localities within Guam ( Figure 3C ) showed higher levels of genetic similarity. However, it is 320! important to observe that this genetic similarity is variable, with some localities in Guam more 
352!
There are important discrepancies between our study and previous studies using the control population, while Majuro and Pohnpei were more related to the GBR.
371!
The most plausible explanation for this discrepancy can be differences in the marker's potential 
398!
Differences within Guam
399!
Considering the apparent high level of larval dispersion between geographically distant regions, 400! the significant genetic differences found among localities around Guam Island is worth noting.
401!
Previous studies using allozymes or control region mtDNA have also identified genetic 
